ABSTRACT
INTRODUCTION
Thyroid dysfunction is associated with characteristic symptoms, signs and functional alterations in many organs and systems. Peripheral nervous system is one amongst the various organ systems affected by thyroid dysfunction. Two types of peripheral neuropathy are reported in hypothyroid patients. They are Sensorimotor polyneuropathy and Mononeuropathy. Neuropathy is found to be uncommon in hyperthyroidism. The prevalence of neuromuscular disorders related to thyroid dysfunction has been reported to be between 20-80%. Of this, 40% of patients with hypothyroidism have sensorimotor neuropathy early in the course of illness. Carpal tunnel syndrome is also commonly seen. Hence, this study was carried out to evaluate objectively the functional changes in the peripheral nervous system and to determine the type and the prevalence of these diseases in patients with newly detected thyroid dysfunction.
AIMS AND OBJECTIVES
 To study the correlation and prevalence of nerve conduction abnormalities in patients with newly detected thyroid dysfunction.  To determine the type of peripheral neuropathy in these patients.
MATERIALS AND METHODS
After due Institutional Ethical Committee approval, this study was carried out in Medicine OPDs and Endocrinology OPD over a period of 8 months; 50 consecutive patients with newly detected thyroid dysfunction including both hypothyroidism and hyperthyroidism were included in the study. The following criteria were used to detect the same.
Fig. 1: Interpretation of Thyroid Function Tests
Patients who were on Anti-cancer medications, AntiRetrovirals, Metronidazole and other drugs causing neuropathy were excluded from the study. Patients with Diabetes Mellitus, Chronic Alcoholism and other comorbid illnesses that would predispose to neuropathy like nutritional deficiency, connective tissue disorders, liver failure and kidney failure were not included in the study. Patients who were in Intensive Care Units and those who were pregnant were excluded from the study.
The required data were recorded from each subject with an in-person interview by administering a specific questionnaire. Nerve Conduction Study was performed in all these subjects by using the Standard RMS ENMG EP MARK II machine. The Latency, Amplitude, duration and velocity of motor and sensory nerves were studied. Motor Nerve Conduction Velocity (MNCV) was evaluated by Belly Tendon montage. Sensory Nerve Conduction Velocity (SNCV) was measured by anti-dromic stimulation. The results obtained were interpreted and statistical analysis was done. 
STATISTICAL ANALYSIS AND RESULTS

RESULTS
In patients belonging to hypothyroid Group, the mean CMAPmedian is 14.74 mv, CMAP -ulnar is 10.23 mv, CMAPperoneal is 6.82 mv and CMAP -tibial is 14.33 mv. Similarly, in hyperthyroid patients, CMAP-median is 13.50 mv, CMAPulnar is 10.44 mv, CMAP -peroneal is 5.90 mv and CMAPtibial is 13.92 mv. The increased mean CMAP measurements overall and in hypothyroid group compared to the hyperthyroid Group is statistically significant, as the p value is <0.05 as per unpaired t-test indicating a true difference among study groups.
The mean CMAP measurements were meaningfully more overall and especially in Hypothyroid Group compared to the hyperthyroid Group. This significant difference of increased mean CMAP (Mean difference -Median (1.24 mv, 9%)), Ulnar (0.21 mv, 2%), Peroneal (0.92 mv, 16%) and Tibial (0.41 mv, 3%), measurement in Hypothyroid Group compared to the hyperthyroid Group is true and has not occurred by chance.
In this study, we can safely conclude that mean CMAP measurements were significantly and consistently higher overall and especially in Hypothyroid Group compared to the hyperthyroid Group. By conventional criteria, the association between the study groups and MNCV values distribution is considered to be not statistically significant since p >0.05. By conventional criteria, the association between the study groups and S distal latency values distribution is considered to be not statistically significant since p >0.05. The mean SNAP measurements were meaningfully more overall and less in Hypothyroid Group compared to the hyperthyroid Group. This significant difference of decreased mean. SNAP (Mean difference-Median (4.43 nv, 10%), Ulnar (1.91 mv, 6%) and Sural (1.81 mv, 14%), measurement in Hypothyroid Group compared to the hyperthyroid Group is true and has not occurred by chance.
In this study, we can safely conclude that mean SNAP measurements were significantly and consistently higher overall and especially lowered in Hypothyroid Group compared to the hyperthyroid Group. By conventional criteria, the association between the study groups and SNCV distribution is considered to be not statistically significant since p >0.05. By conventional criteria, the association between the study groups and type of neuropathy is considered to be not statistically significant since p >0.05. By conventional criteria the association between the study groups and nerve entrapment is considered to be not statistically significant since p >0.05. By conventional criteria, the association between the study groups and type of polyneuropathy is considered to be not statistically significant since p >0.05. 
In patients belonging to hypothyroid group, the majority had sensory neuropathy (n=10, 100%). In hyperthyroid group, the majority had sensory neuropathy (n=4, 50%). The increased incidence of sensory neuropathy in hypothyroid group compared to hyperthyroid group is statistically significant, as the p value is 0.0229 as per Fisher's exact test indicating a true difference among study groups.
The incidence of sensory neuropathy was meaningfully more in hypothyroid group compared to hyperthyroid group by 50.00 percentage points. This significant difference of 2 times increase in incidence of sensory neuropathy in hypothyroid group compared to hyperthyroid group is true and has not occurred by chance.
In this study, we can safely conclude that incidence of sensory neuropathy was significantly and consistently higher in hypothyroid group compared to hyperthyroid group. By conventional criteria, the association between the study groups and limb involvement is considered to be not statistically significant since p >0.05. The amplitude of CMAP and SNAP were particularly altered in both groups and it was also statistically significant. Thereby, it reflects the axonal pattern of sensory loss, which is expected in thyroid illness.
Following
DISCUSSION
Hypothyroidism Patients can develop 2 types of Peripheral Neuropathy. They are:
1. Sensorimotor polyneuropathy due to axonal and myelin changes. It has distoproximal progression affecting lower limbs first followed by upper limbs. The severity of this neuropathy is related to the duration of the disease than the deficiency of hormone levels. 2. Mononeuropathy-entrapment syndromes due to mucinous deposits that compress the nerves.
In hyperthyroidism, neuropathy is usually an uncommon manifestation. Acute neuropathy associated with paraplegia
